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Background: Recently, single-port video-assisted thoracic surgery (VATS) has been proposed as an alternative to 
the conventional three-port VATS for primary spontaneous pneumothorax (PSP). The aim of this study is to eval- 
uate the early outcomes of the single-port VATS for PSP. Methods: VATS was performed for PSP in 52 patients 
from March 2012 to March 2013. We reviewed the medical records of these 52 patients, retrospectively. Nineteen 
patients underwent the conventional three-port VATS (three-port group) and 33 patients underwent the single-port 
VATS (single-port group). Both groups were compared according to the operation time, number of wedge re- 
sections, amount of chest tube drainage during the first 24 hours after surgery, length of chest tube drainage, 
length of hospital stay, postoperative pain score, and postoperative paresthesia. Results: There was no difference in 
patient characteristics between the two groups. There was no difference in the number of wedge resections, oper- 
ation time, or amount of drainage between the two groups. The mean lengths of chest tube drainage and hospital 
stay were shorter in the single-port group than in the three-port group. Further, there was less postoperative pain 
and paresthesia in the single-port group than in the three-port group. These differences were statistically significant. 
The mean size of the surgical wound was 2.10 cm (range, 1.6 to 3.0 cm) in the single-port group. Conclusion: 
Single-port VATS for PSP had many advantages in terms of the lengths of chest tube drainage and hospital stay, 
postoperative pain, and paresthesia. Single-port VATS is a feasible technique for PSP as an alternative to the con- 
ventional three-port VATS in well-selected patients. 
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INTRODUCTION 

Recently, video-assisted thoracic surgery (VATS) has come 
to be considered the gold standard in the treatment for pri- 
mary spontaneous pneumothorax (PSP) [1]. Most surgeons 
perform VATS for PSP with three or more incisions. With 
the evolution of the VATS technique, single-port VATS for 



PSP has been attempted, and its advantages have been 
reported. Some authors have reported that one of the advan- 
tages of single-port VATS is less postoperative pain because 
only one intercostal space is involved in the procedure [2]. 
However, the clinical feasibility of single-port VATS for PSP 
is not well defined because there are only a few reports on 
single-port VATS. In this study, we analyzed the experiences 
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of VATS for PSP of a single surgeon (DK Kang) to evaluate 
the clinical feasibility and advantages of single-port VATS 
for PSP. 

METHODS 

VATS was performed for PSP in 52 patients from March 
2012 to March 2013. These patients were followed up until 
September 2013. We retrospectively reviewed the medical re- 
cords of these patients. 

We defined PSP as a pneumothorax without any under- 
lying pulmonary disease. Patients who underwent the conven- 
tional three-port VATS were defined as the three-port group, 
and those who underwent single-port VATS were defined as 
the single-port group. Both groups were compared in terms of 
the operation time, number of wedge resections, amount of 
chest tube drainage during the first 24 hours after surgery, 
length of chest tube drainage, length of hospital stay, post- 
operative pain score, and postoperative paresthesia. 

All patients were managed with a chest tube placement ini- 
tially to relieve symptoms. A computed tomography was per- 
formed in all patients to determine the number and location 
of blebs and bullae. Indications for surgery were recurrent ip- 
silateral pneumothorax, persistent air leak (longer than 5 
days), contralateral pneumothorax, and visible bullae on a 
chest X-ray [1,3-5]. VATS was performed under general an- 
esthesia with a double-lumen endotracheal tube to allow 
one-lung ventilation. Patients were placed in the lateral decu- 
bitus position. 

In the three-port group, a 5-mm trocar was introduced 
through the seventh intercostal space on the midaxillary line 
for inserting a video thoracoscope. Then, two additional tro- 
cars were inserted: a 12-mm trocar in the sixth intercostal 
space on the anterior axillary line and a 5-mm trocar in the 
fifth intercostal space on the posterior axillary line. 

In the single-port group, a single port was made in the 
fifth intercostal space on the anterior axillary line. Soft tissue 
and intercostal muscles were retracted with a small X-shaped 
wound retractor to secure the intercostal space and protect the 
intercostal neurovascular bundle. 

All procedures were performed with a 5-mm, 30° video 
thoracoscope, a 5-mm endoscopic grasper, and an endoscopic 




Fig. 1. Surgical wound after single-port video-assisted thoracic 
surgery for primary spontaneous pneumothorax. 

linear stapler. If there were blebs or bullae in the thoraco- 
scopic findings, a blebectomy or bullectomy was performed. 
If there were no blebs or bullae, a wedge resection of the 
pulmonary apex was performed. A pleural abrasion was per- 
formed with sponge sticks or gauze peanuts in all patients. At 
the end of the procedure, a chest tube (16-20 Fr) was placed 
in the thoracic cavity. The chest tube was inserted through a 
single incision in the single-port group (Fig. 1). 

All patients were prescribed regular non-steroidal anti-in- 
flammatory drugs for pain control after surgery. Postoperative 
pain was assessed by a standard visual analog pain scale 
(VAS) from 0 (no pain) to 10 (worst imaginable pain). The 
scores were evaluated every 24 hours until the time of 
discharge. We investigated the variances of the pain scores in 
both groups. 

Differences between the two groups were assessed by 
means of a Student t-test. Categorical data were compared us- 
ing the chi-square test or Fisher's exact test. The difference 
was considered statistically significant if the p-value was less 
than 0.05. The statistical analysis was performed using PASW 
SPSS ver. 18.0 (SPSS Inc., Chicago, IL, USA). 

RESULTS 

Table 1 shows the characteristics of the patients in both 
groups. There were 19 patients in the three-port group and 33 
patients in the single-port group. The median follow-up dura- 
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tion was 15.0 months in the three-port group and 14.0 
months in the single-port group. There was no difference in 
gender, age, affected side, and surgical indication between the 
two groups. There was no surgical morbidity and mortality in 
either of the groups. There was no conversion from sin- 
gle-port VATS to three-port VATS or thoracotomy. 

Table 2 shows the results of the surgery in both the 
groups. There was no difference in the number of wedge re- 
sections, operation time, and amount of drainage between the 
two groups. The mean length of chest tube drainage was 
3.79±1.44 days in the three-port group and 2.82±0.92 days in 
the single-port group. The mean hospital stay was 4.47±1.35 
days in the three-port group and 3.64±1.03 days in the sin- 
gle-port group. These differences were statistically significant. 



Table 1. The characteristics of patients in both groups 



Variable 


Three-port 
group (n=19) 


Single-port 
group (n=33) 


p-value 


Gender 






0.189 


Male 


18 


27 




Female 


1 


6 




Median age (yr) 


19.0 (16-30) 


18.0 (14-49) 


0.888 


Recurrent disease 






0.436 


Yes 


9 


12 




No 


10 


21 




Side 






0.326 


Right 


6 


15 




Left 


13 


17 




Median follow-up (mo) 


15.0 (13-18) 


14.0 (7-18) 


0.124 



The mean VAS scores of the single-port group were lower 
than those of the three-port group at 24 hours after surgery 
and at the time of discharge. These differences were statisti- 
cally significant. The VAS scores decreased progressively; 
however, there was no difference in the variances of the VAS 
scores between the two groups. Nine patients in the three-port 
group and three patients in the single-port group suffered 
from postoperative paresthesia. This was statistically 
significant. The mean size of the surgical wound was 2.10 
cm (range, 1.8 to 3.0 cm) in the single-port group. 

DISCUSSION 

The goals of the surgical treatment for PSP are closure of 
the air leak and prevention of the recurrent disease [6]. In 
general, most surgeons perform blebectomy/bullectomy and 
parietal pleurectomy/pleural abrasion. In the past, these proce- 
dures were performed through conventional thoracotomy. 
However, with the introduction of VATS, the treatment strat- 
egy for PSP has been changed [1]. VATS is a minimally in- 
vasive technique that has many advantages in terms of post- 
operative pain, recovery time, and cosmetic results. Because 
of its advantages, VATS is the most widely used surgical 
technique in patients with PSP [7]. Many authors have re- 
ported that VATS and thoracotomy yield similar results in 
the surgical treatment of PSP [6,8-12]. Recently, VATS repre- 
sents the gold standard in the treatment for PSP [1]. Most 
surgeons perform VATS for PSP with three or more 



Table 2. The results of surgery in both groups 



Variable 


Three-port group (n=19) 


Single-port group (n=33) 


p-value 


Mean no. of wedge resection 


1.58+0.61 


1.64+0.78 


0.784 


Mean operation time (min) 


41.58+9.14 


41.21+9.10 


0.889 


Mean amounts of chest tube drainage for 


147.89±63.30 


119.09+9.10 


0.137 


first 24 hours after surgery (mL) 








Mean length of drainage (day) 


3.79+1.44 


2.82+0.92 


0.004 


Mean hospital stay (day) 


4.47+1.35 


3.64+1.03 


0.015 


Mean visual analog scale score 








At 24 hours later 


5.00+1.83 


4.06+1.20 


0.029 


At discharge 


3.21+1.48 


1.76+0.94 


0.001 


Variances 


-2.05+1.31 


-2.30+1.47 


0.541 


Postoperative paresthesias 


9 


3 


0.004 


Mean wound size (cm) 




2.10+0.28 





Values are presented as mean+standard deviation or number. 
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incisions. With the evolution of the VATS technique and the 
development of better thoracoscopic instruments, single-port 
VATS for PSP has been attempted and its advantages have 
been reported. Some authors have reported that one of the 
advantages of single-port VATS is less postoperative pain be- 
cause only one intercostal space is involved in the procedure 
[2]. Salati et al. [13] have reported that there was less re- 
sidual paresthesia in the long-term results of patients who un- 
derwent single-port VATS than in those who underwent 
three-port VATS. 

In our study, there was no difference in the operation time 
and the amount of chest tube drainage. However, the mean 
lengths of chest tube drainage and hospital stay were shorter 
in the single-port group than in the three-port group. The sin- 
gle-port group showed more favorable results than the 
three-port group in terms of postoperative pain and paresthesia. 

When we performed single-port VATS for PSP, the most 
difficult aspects were achieving the optimal lung exposure 
and the optimal angle for stapling blebs/bullae. Using a 30° 
thoracoscope and flexible staplers could be helpful in solving 
these problems [14]. Some surgeons performed single-port 
VATS without a protecting sleeve. Rocco et al. [2] reported 
that single-port VATS without the protecting sleeve might re- 
sult in an injury to the overlying intercostal nerve and an in- 
creased need for cleaning the lens. We used a wound re- 
tractor to secure the intercostal space and protect the inter- 
costal neurovascular bundle. The wound retractor was helpful 
in reducing the intercostal nerve injury by preventing direct 
contact between the intercostal nerve and the thoracoscopic 
instruments. Many trocar sleeves for single-port surgery have 
been introduced. Most of these trocar sleeves are for laparo- 
scopic surgery. Because carbon dioxide has to be injected in- 
to the peritoneal space to achieve surgical vision when per- 
forming laparoscopic surgery, an airtight trocar sleeve is 
required. However, an airtight trocar sleeve is not required in 
single-port VATS, because enough space for the procedure 
can be secured through the one-lung ventilation. The wound 
retractor is available in single-port VATS as an alternative to 
the trocar sleeve for single-port surgery. 

In our study, single-port VATS and three-port VATS yield- 
ed similar results in the surgical treatment of PSP. The sin- 
gle-port VATS for PSP had many advantages in terms of the 



lengths of chest tube drainage and hospital stay, postoperative 
pain, and paresthesia. Therefore, single-port VATS can be 
considered for PSP in well-selected patients. However, this 
study has certain limitations. One of the limitations was that 
this study was a retrospective analysis; the number of patients 
in each group was small and the follow-up period was short. 
We believe that a prospective randomized trial with a large 
group of patients and a long-term follow-up period is neces- 
sary to evaluate the clinical feasibility and the advantages of 
single-port VATS for PSP. 
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